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Abstract  
Context: This systematic review of clinical trials was conducted to compare the diagnostic accuracy of 
ultrasound in comparison to plain radiography in shoulder dislocation.  
Evidence acquisition: MEDLINE, Cochrane Database of Systematic Reviews, clinicaltrials.gov, Google scholar, 
and Scopus were searched for clinical trials. Diagnosis of shoulder dislocation and confirmation of shoulder 
reduction were the outcomes of interest. Sensitivity, specificity, positive predictive value and negative 
predictive value of included clinical trials were calculated.   
Results: Seven studies met our inclusion criteria and were analyzed. All included studies except two had a 
sensitivity and specificity of 100% for ultrasound (one with a sensitivity of 54% and one with a specificity of 
60%).  
Conclusion: It can be suggested that ultrasound can be used as a reliable alternative diagnostic method for 
detection of both dislocation and reduction in shoulder joint. This may decrease the delay in treatment, cost, 
radiation exposure, and need for repeated sedation. 
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CONTEXT  
Glenohumeral joint has the widest range of motion 
in the body and dislocate with an incidence rate of 
11.2 to 23.9 per 100,000 person-years (1, 2). 
Conventionally, plain radiography has been used as 
the standard tool for diagnosing dislocation and 
confirming reduction. This modality is associated 
with radiation exposure and a notable risk of 
diagnosis failure in less common types of 
dislocation like posterior dislocation (3). Some 
studies have proposed point-of-care ultrasound as 
a promising alternative diagnostic method for 
evaluation of shoulder dislocation (4, 5). It is an 
available, non-invasive, easily-learned diagnostic 
tool without any radiation exposure (6). In this 
systematic review, we intended to evaluate the 
efficacy of ultrasound in diagnosis of shoulder 
dislocation and confirmation of should reduction. 
EVIDENCE ACQUISITION 
Criteria for including studies for this review 
All studies comparing ultrasound with plain 
radiography in shoulder dislocation diagnosis or 
reduction confirmation were retrieved. These were 
included regardless of patients' age, sex, location, 
publication year, and language. Patients or public 
were not involved in this study. 
Search strategy 
We incorporated words “Ultrasound”, 
“Ultrasonography”, “Sonography”, “Shoulder 
Dislocation”, and “Glenohumeral Dislocation” in 
order to design a sensitive search strategy. The 
following databases were included in electronic 
search: MEDLINE (1950 to February 2017), 
Cochrane Database of Systematic Reviews (until 
February 2017), clinicaltrials.gov (January 1992 to 
February 2017), Google scholar (until February 
2017), and Scopus (1960 to February 2017). No 
language restrictions were applied and the 
reference lists of included studies were also 
reviewed. 
Data extraction and quality assessment 
Two authors (PE, HM) independently screened the 
title and abstract of potentially relevant articles 
and excluded duplicates. In the next step, the full 
text of the identified studies was reviewed to 
eliminate case studies, and reviews. Data was 
extracted in terms of the first author, year of 
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publication, country, age, sample size, gender, type 
of injury, ultrasound aim, and gold standard 
diagnostic method.  The quality of included studies 
was assessed using Quality Assessment of 
Diagnostic Accuracy Studies (QUADAS) scoring 
system. QUADAS is a validated quality assessment 
tool for diagnostic accuracy studies, which consists 
of 14 questions (7). The quality score ranges from 
0 to 14, with a high-quality study scoring at least 
10. The data was extracted to construct 2 × 2 
contingency tables. 
Data synthesis 
Sensitivity, specificity, positive predictive value, 
and negative predictive value of ultrasound in the 
included studies were calculated from 2 × 2 
contingency tables. Forest plots of sensitivity and 
specificity were constructed by Review Manager 
Version 5.2. 
RESULTS 
Characteristics of included studies 
Figure 1 shows the flow of eligible articles. The 
search initially produced 7081 records. After 
removing duplications, potentially eligible records 
were identified for further review based on review 
of the title and abstracts. Of those, 7070 studies 
were excluded due to title and abstract irrelevance 
or duplication and 11 studies were scrutinized in 
full text. On full text review, 6 studies were 
considered eligible and were included in our 
systematic review (6, 8-13). Of the excluded 
studies, four were case reports about adult patients 
and one was a case report about ultrasound 
diagnosis of posterior shoulder dislocation 
associated with Erb’s palsy in an infant (3, 4, 14-
16). Data was available to construct 2 × 2 
contingency tables for all 7 articles that met 
inclusion criteria.  
Included studies were published from 1994 to 
2017 and involved 467 patients in total. There 
were two studies conducted in the United States, 
one in the United Kingdom, one in Turkey, and 
three in Iran. Characteristics of the studies are 
outlined in table 1. All included studies used plain 
radiography as the gold standard method for 
diagnosis of shoulder dislocation or confirmation 
of shoulder reduction. 
Quality assessment and heterogeneity  
QUADAS score for quality of the studies is outlined 
in table 2. We quantified the heterogeneity by I2 
 
Figure 1: Algorithm of study selection and inclusion in 
systematic review 
 
Table 1: Characteristics of the included studies 
Study Country Age 
Sample 
size 
Male
% 
Type of 
injury 
US aim 
Gold 
standard 
diagnostic 
method 
QUADAS 
score 
Bianchi et al. 
(1994) 
United 
States 
35.5 10 N/A 
Dislo. 
Sub. 
Diagnosis before 
reduction 
XR 
Clin. 
12 
Blakeley et 
al. (2008) 
United 
Kingdom 
N/A 5 N/A Dislo. 
Diagnosis before & after 
reduction 
XR 13 
Abbasi et al. 
(2013) 
Iran 31.6315.88 73 91.3 Dislo. 
Diagnosis before & after 
reduction 
XR 13 
Akyol et al. 
(2015) 
Turkey 33.9 ± 15 103 80.6 Dislo. 
Diagnosis before & after 
reduction/Fx exclusion 
XR 12 
Ahmadi et al. 
(2016) 
Iran 30.11 ±11.41 108 84.3 
Anterior 
Dislo. 
Diagnosis after reduction XR 14 
Lahham et al. 
(2016) 
United 
States 
N/A 84 61.9 
Anterior 
Dislo. 
Diagnosis before 
reduction 
XR 14 
Seyyed 
Hosseini et 
al. (2016) 
Iran 35.9±15.7 84 83.3 Dislo. 
Diagnosis before & after 
reduction/Fx exclusion 
XR 13 
N/A: Not available; Dislo: Dislocation; Sub: Subluxation; XR: x-ray imaging; Clin: Clinical findings; Fx: Fracture 
ADVANCED JOURNAL OF EMERGENCY MEDICINE. 2020;4(1):e9 Entezari et al 
   
 
3 Copyright © 2020 Tehran University of Medical Sciences  
This open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 License (CC BY-NC 4.0). 
 
statistics which showed substantial heterogeneity 
among studies with regard to the variables (17). 
Therefore, meta-analysis could not be performed.  
Diagnostic performance of the ultrasound  
Figure 2 shows a Forest plot of sensitivity and 
specificity of the ultrasound in shoulder dislocation 
diagnosis. The sensitivity and specificity of 
included studies ranged from 54-100% and 60-
100%, respectively. The diagnostic values of 
ultrasound imaging in the included studies are 
outlined in table 2.  
DISCUSSION  
This systematic review investigated the diagnostic 
accuracy of ultrasound in comparison to plain 
radiography in diagnosis of shoulder dislocation. 
Shoulder joint is the most prevalent major joint in 
the body to dislocate (1, 11). The longer the joint 
remains dislocated; the more the complications, 
recurrences, and reduction failures (18, 19). 
Therefore, the early identification and 
management of dislocation is crucial. However, 
diagnosis is sometimes challenging as physical 
examination and history may not be sufficient to 
make the diagnosis (12). Conventionally, plain 
radiography has been the standard of care for 
diagnosis in patients suspected of shoulder 
dislocation (20). However, as it is associated with 
several drawbacks so bedside ultrasound has been 
proposed as a promising alternative diagnostic 
method for shoulder dislocation. Beside radiation 
exposure, radiography delays the management and 
potentially increases the sedation risk in cases of 
reduction failure, as repeated sedation might be 
mandatory (21). It was reported that pre-reduction 
radiograph can delay the management of shoulder 
dislocation by 29.612.68 minutes, and ultrasound 
uses ultrasound waves instead of radiation and 
lowers patients’ length of stay (8, 12, 21). 
Furthermore, it improves patient safety by 
decreasing the sedation risk through reduction 
confirmation at the bedside while the patient is 
sedated (4, 5).  
There are few studies comparing the accuracy of 
plain radiography and ultrasound in diagnosis of 
shoulder dislocation. The majority of included 
studies compared the diagnostic accuracy in both 
dislocation identification and reduction 
verification. Most of the studies were in favor of 
ultrasound with diagnostic accuracy of about 
100%. Of note, Ahmadi et al. found a much lower 
sensitivity for detection of reduction (53.8%, 95% 
Table 2: Diagnostic values of ultrasound imaging in the included studies 
Study TP FP FN TN Sens. (95%CI) Spec. (95%CI) PPV (95%CI) NPV (95%CI) 
Bianchi et al. 2 0 0 5 
100% 
(16%-100%) 
100% 
(48%-100%) 
100% 100% 
Blakeley et al. 4 0 0 1 
100% 
(40%-100%) 
100% 
(3%-100%) 
100% 100% 
Abbasi et al. 69 0 0 4 
100% 
(95%-100%) 
100% 
(40%-100%) 
100% 100% 
Akyol et al. 98 0 0 5 
100% 
(96%-100%) 
100% 
(48%-100%) 
100% 100% 
Ahmadi et al. 7 0 6 95 
54% 
(25%-81%) 
100% 
(96%-100%) 
100% 
95% 
(89.8%-96.6%) 
Lahham et al. 19 0 0 64 
100% 
(82%-100%) 
100% 
(94%-100%) 
100% 100% 
Seyyed Hosseini et al. 78 2 1 3 
99% 
(93%-100%) 
60% 
(15%-95%) 
97% 
(93%-99.1%) 
27% 
(27.4%-96%) 
TP: True positive; FP: False positive; FN: False negative; TN: True negative; Sens.: Sensitivity; Spec.: Specificity; PPV: Positive predictive value; NPV: 
Negative predictive value; 95%CI: 95% confidence interval 
 
 
Figure 2: Diagnostic accuracy of ultrasound in comparison to plain radiography 
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CI: 29.1-76.8%) and Seyyed Hosseini et al. found 
the diagnosis specificity to be 60% (13). The reason 
for these findings might lie in the operator 
expertise, training condition, and quality of 
ultrasound scanner (9). On the other hand, Lahham 
et al. and Abbasi et al. demonstrated that 
physicians and non-clinical personnel with 
minimal training could perform ultrasound 
accurately enough to detect shoulder dislocation 
(8, 12). 
Results of our study should be interpreted in the 
context of several limitations. As with any other 
systematic review, this study was limited by the 
inevitable heterogeneity of the included studies 
due to different patient population, operator 
expertise, and training time, which might play a 
role (22). In addition, most of the included studies 
used posterior or anterior examination approaches 
(10-12), but some used lateral approach (8, 9). In 
addition, physicians were inevitably non-blinded 
to the appearance and deformities of shoulder 
while performing ultrasound, though this is similar 
to real situation (12). Although financial data is 
lacking, it appears that ultrasound can be advised 
as a more cost-effective tool in these patients. 
Finally, although most patients investigated in the 
included studies had anterior dislocation, few cases 
of posterior dislocation were diagnosed 
successfully. Further studies are required to 
determine ultrasound diagnostic performance in 
this subgroup of patients to substantiate the 
results. 
CONCLUSION 
It is suggested that emergency physicians with 
proper training use ultrasound as a reliable 
alternative diagnostic method for detection of both 
dislocation and reduction in shoulder joint. This 
may reduce the delay in treatment, exposure to 
radiation, need for repeated sedation, and cost. 
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